X-ray crystallography
A suitable single crystals of Na(12C4) 2 + PCPI − , Na(12C4) 2 + TCP − and Na(12C4) 2 + TIM − solvates were selected under the polarizing microscope and mounted in inert oil on an Oxford Diffraction κ-CCD Gemini A Ultra diffractometer. Crystals were kept at 120.0(1) K during data collection. Cell refinement and data collection as well as data reduction and analysis were performed with the CRYSALIS PRO software. [1] Using Olex2 [2] , the structure was solved with the ShelXT [3] structure solution program using Direct Methods and refined with the ShelXL [4] refinement package using Least Squares minimization. The crystal data and experimental parameters are summarized in Table 3 . Hydrogen atoms were added to the structure model at a geometrically idealized coordinates and refined as riding atoms. Solvate Na(12C4) 2 + PCPI − exhibit structural disorder. PCPI anions are disordered over two positions with occupancy ratios of 0.896(4):0.104(4). The non-merohedric crystal domains of Na(12C4) 2 + TCP − were found to be twinned in the triclinic space group P1 with two domains of ratio 0.8498(4):0.1502 (4) in the final refinement and the hklf 5 procedure was used for the refinement. Both orientation matrices identified using the program CRYSALIS PRO are related by a twofold rotation around the [-0.2 0.08 0.02] direction in reciprocal space (0 1 0 in direct space). Supporting figure 1. Molecular structure of crystalline Na(12C4) 2 + PCPI − solvate with atom numbering scheme. Hydrogen atoms and partial disorder of PCPI anion were omitted for clarity.
Supporting

Supporting figure 2.
Ortep plot of molecular assembly observed in Na(12C4) 2 + TCP − solvate. Hydrogen atoms and disorder of 12C4 rings were omitted for clarity. Supporting figure 16. TG of NaTIM heated at 10 ˚C/min in inert atmosphere. Supporting figure 17. FTIR spectra of NaPCPI at 800 ˚C (blue) and 950 ˚C (red).
Supporting figure 18
. FTIR spectra of evolved gases during TG of NaPCPI. The legend below the figure corresponds to peak intensity; where blue to red shift corresponds from negligible to intense peaks. Supporting figure 20. FTIR spectra of evolved gases during TG of NaTCP. The legend below the figure corresponds to peak intensity; where blue to red shift corresponds from negligible to intense peaks. Supporting figure 21. FTIR of evolved gases during heating of NaTIM at 550 (blue), 710 (purple) and 750 (red) ˚C.
Supporting figure 22
. FTIR spectra of evolved gases during TG of NaTCP. The legend below the figure corresponds to peak intensity; where blue to red shift corresponds from negligible to intense peaks. 
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